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close to the last C but one on the standard piano keyboard, we
find by careful measurements that the ear responds to an influx of
sound energy at the small rate of about 5 x io~~14 watts. Compar-
ing this with the value previously given for the eye, we see that the
eye is only a few hundred times as sensitive as the ear. How
small a quantity 5 x io~u watts is may be judged by noting that
to lift the seamstress' pin of our illustration one foot into the air
at that rate of consumption of energy would require nearly two
centuries.
We have already learned how small the molecules of air are,
and how rapid their helter-skelter motion in all directions. When
no sound waves are entering the ear, this incessant tattoo of air
molecules exerts equal and opposite forces on the inner and outer
surfaces of the eardrum, and thus cancel out, so to speak; but the
molecules of air outside the drum do not need to vibrate back
and forth as a group through a distance as great as the diameter
of one molecule in order to produce an audible sound.
Lottdness
How can we endure living when our hearing is so unbelievably
sensitive? In a world of light one can at least close his eyelids.
How can our ears adjust themselves to a variety of loudnesses
ranging from the fall of a pin to explosions which would ruin
the lecturer's microphone? Even less is known about the ear's
means of adjusting its sensitivity than of the eye's; but we do know
that, just as in the case of the eye, the energy stimulus must increase
approximately in geometrical progression (by multiplying) in
order to increase the sensory response arithmetically (by adding).
This fact is reflected in the choice of units in which to express
loudness. When the power of the sound waves is 10 microwatts